INTRODUCTION
Water is an essential good to human life that should be used and managed in a sustainable way. Access to potable water is a basic need, but there are many regions of the world with precarious situations or even without infrastructure of water supply with minimum quality. In accordance with WHO/UNICEF (2012; 2015) , there is about 1/6 of the world population without access to safe drinking water. The same reference estimates that this will worsen by 2050, affecting 90% of the population in developing countries. On the other hand, an adequate water supply is vital for good sanitation, and consequently to assure public health (Carter, 2006 ).
According to Imler and Liu (2013) , water supply refers to the improved water provided according with its uses in order to meet specific defined quality standard. In turn, the concept of drinking water is generally assigned to the water provided for human uses, including for drinking, cooking and washing.
The levels of distribution by public networks vary strongly within the largest African cities (Wallingford, 2003) . For example, this author presented a water production (L/inhabitant/day) in the range of 30 to 286 for Luanda in Angola and Gabarone in Botswana, respectively. However, basic services in rural areas are considerably less available (Brinkerhoff et al 2016) or even inexistent. The former authors present a review on spatial issues that affect service availability in the rural areas of developing countries.
Currently, arid African countries are facing the effects of climate changes, as well as demographic, economic, and political evolution that may constrain the sustainable development of water management systems (Feyera et al, 2018) . These regions should deal with especially complex situations due to water scarcity, which in turn enhances the water quality problems. In these contexts, growing population promotes more demand, enhancing difficulties for water management entities. Also, water management may be more complex in insular contexts, especially in small islands, where the marine influence may constrain the water quality (Cruz et al, 2017) . In those cases, the salinization of the groundwater resources often compromises conditions for safe supply (Lima and Garcia, 2011) .
Managing of water supply in arid climates, such as Cape Verde, has been subject of extensive bibliography. Marques et al (2011) present the regulatory model for Cape Verde and propose a methodology for evaluating the quality of the public service. This is based on indicators and scores that allow classification of the system performance varying from excellent to poor. Falkenmark (2010) focused on hydroclimate constraints and, consequently, on the need for strategies to deal with severe lack of water in many African countries. Similarly, Vörosmaty et al (2000) demonstrate the impact of climate changes and increasing extreme droughts episodes on a large world proportion that suffers water scarcity in developing countries. In terms of water polices, there is the example presented by Cirilo (2008) for the arid northeastern region of Brazil, focusing on the strategic policy for public supply at long distances. With regard to the coverage rates, Milliken (2001) refers the need for considering social, economic, and environmental factors to achieve the equilibrium between supply and demand, in a cost-effective way.
In developing countries, the access to water often depends on water points without monitoring and quality control, like springs, ponds, and rivers. Exploitation and distribution infrastructures are generally insufficient or present management difficulties. Van Damme (1981) had already reviewed these problems, showing evidences of deficient monitoring and quality control, lack of trained personal and limited economical resources. More recently Imler and Liu (2013) also identify low coverage and poor quality as two major water issues in developing countries, mainly caused by scarcity due to aridity and frequent droughts. In the absence of an efficient public network, water vendors may provide it but obliging population to walk long distances. This is a task typically attributed to women and children (Kjellen and McGranahan, 2006 ). ---------------------------------------------- 
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Scarcity enhances the economic value of water and, therefore, countries have a water market, which should be regulated by the market principles (Rogers et al, 2002; Imler and Liu, 2013) . A report of United Nations in 2007 presents a brief exploring about the role of tariffs and subsidies as a strategy for providing water in these countries. In fact, tariffs are generally incapable of supporting the costs for operation and maintenance of the existent networks (Desalegn, 2005; OECD, 2009) . In this context, Komiver (2005) analyzed the impact of the subsidies in Cape Verde. This author concluded that there was a great disparity between the ratio of the amount of subsidy for poor households and that going to all households (only one to five).
Cape Verde shows nowadays a fast economic growth and a population increase. Nevertheless, this archipelago was identified as a developing state by the United Nations (UN, 2013) with 27 percent of the population living below the poverty line (World Bank Country Brief, 2011). Water public supply is a critical and challenging issue for the sustainable development of the country. As the above context described for developing arid climates, safe water supply is also a significant challenge for Cape Verde, where recent severe droughts increased the scarcity, which is usually already problematic. So, management entities should find adaptation strategies to accommodate a changing climate as stated by Asefa et al (2014) . Lima (2013) notes the commitment of the Government of Cape Verde to accomplish the Millennium Development Goals (MDGs), especially in what regards the proportion of the population without safe water (WHO/UNICEF, 2015). In this line, reforms in the water and sanitation sector have been undertaken to improve the efficiency of the public services (Marques et al, 2011) . The Economic Regulatory Agency (ARE, abbreviation in Portuguese) is the national entity that controls the water service in Cape Verde, being responsible for the public sector, namely for developing coverage rates of safe water. In Santiago Island, where the capital city is located, several measures were implemented, namely the creation of the "Intermunicipal Company of Water and Sanitation of Santiago -Águas de Santiago". The main intention is referred as to assure a cost-effective distribution with adequate quality and quantity . Nevertheless, the region is increasingly more sensitive to climate changes, and consequently it faces increasing dryness. This, together with the current trends of population growth in Cape Verde, may lead to increasing water demands. The same situation extends in general to Africa, like exposed in TNC (2016) for sub-Saharan Africa. This report highlights how insufficient investment in water resource management exacerbates the economic impact of droughts.
Therefore, the present study aims: i) to overview the situation of water supply coverage in Cape Verde and in the Santiago Island, ii) to assess the feasibility and sustainability of the public service, and iii) to assess the quality of the water resources in regions with low coverage by the public network distribution (the case of São Domingos's Municipality). Santiago has a maximum altitude of 1394 m and the The arid climate, with rare and irregular precipitation, is the main control factor on the availability of drinking water. Nowadays, difficulties on the water supply are worsened by growing population and urbanization, together with recent severe droughts periods. A consequence is the increased vulnerability of the water management system, which imposes reducing the impacts of these negative events in order to fulfill water requirements under different scenarios (Vieira and Sandoval-Solis, 2018).
STUDY REGION: CAPE VERDE AND SAN-TIAGO ISLAND
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The national action plan for the integrated water resources management highlighted the need for developing this sector in order satisfy the rising freshwater demand. Thus, the supply is expected to increase to more than 70 million m 3 
Access to infrastructure in the archipelago
According to the official available information, there has been progress in relation to the public supply in Cape Verde as the proportion of the population served by the public network has increased considerably. In fact, this proportion increased from 32.4% in 1990 to 64.6% in 2016 ( Figure 2) (INE, 2016). -------------------------------------------------- figure 4 show that around 64% of the population is supplied through the public network, 13% through fountains, and 6% by auto tanks. So, 83% of the population has access to more or less safe water supply but 17% supplies precariously. The increased demographic trend for Santiago implies higher demand for potable water. So, the Water Supply System Development Project conducted by the government (Loan, 2013) , considered some measures to satisfy this needs, such as temporary transfer of water among municipalities in dry season. -------------------------------------------------- 
The island has a total of 2,287 identified and georef-
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erenced points of water, in the form of tubular wells, cisterns, piezometers, and waterways, in addition to the clandestine ones (Pina, 2014) . Presently (2017-2018), there are projects to strength the distribution network, such as the systems of Faveta and Poilão, two recent constructed water dams (DouroECI, 2018).
In terms of quality control, the institution -INGRH/ ANAS assures the monitoring of 15.4% of water points (353), being 211 tubular wells, 39 springs, 14 piezometers, and 89 cisterns (Pina, 2014) . The wells are monitored monthly by the ANAS institution, with flow measurements and expeditious physicochemical indicators, like electric conductivity, temperature, and total dissolved solids, aiming to an in situ characterization.
Access to infrastructures in the Island
The water management model in Santiago, as in the other islands of the archipelago, is somehow peculiar, as described by Bosa (2015) . It is based on the coexistence of public and private institutions: the springs, small wells are managed by privates; the holes and large wells are controlled by the state, being in fact mostly managed by the communities. According to the INE (2017; IMC-CV -2016), in Santiago Island 54% of the population is served by the public network connection, although using different formats of supply. However, 24% of the population is supplied by wells and springs, among others, which can be considered as non-potable sources ( Figure 5 ). In the cases where the population supplies through fountains, pump trucks or other sources (wells and springs), the service is provided by private companies although under the public responsibility of the entity ADS (Water of Santiago). Figure 6 shows precarious examples of water supply, used by the population without coverage of the public network. Figure 7 presents the estimation of the evolution of the public supply service until 2020. In the year of 2015, 212,447 people were served through the network, while 78,735 inhabitants were dependent on other sources. By 2020, the population served through the public network will increase to 274,218, while the other sources will decrease to 38,250 (ARE, 2015) . -------------------------------------------------- 
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In respect of the percentage of connection to the public network, the municipalities of São Lourenço dos Órgãos, Santa Catarina, Santa Cruz, and Tarrafal, are above the national average (Table 1) . However, there are municipalities with a significant proportion of the population (over 30%) dependent on precarious sources (wells, springs). This situation is more worrying in the cases of São Domingos and São Salvador do Mundo, since not even 25% of the population has connection to public network. Specifically, in the municipality of São Domingos the public network does not reach the 10%. - ------------------------------------------------- 
to the interior, occupying an area of 134.6 km 2 . As evidenced in table 1, this municipality has the least coverage of public supply services. As a consequence, the inhabitants have to resort to other sources, mostly without monitoring and quality control.
Specifically focused on the region of São Domingos, there is the work by Gonçalves et al. (2015) , which presents water quality based on the characterization of 22 water points used by population. These authors showed how water-rock interaction explains the chemistry of water. However, the influence of agriculture and diffuse pollution by sewage also control the hydrochemical properties, especially with respect to potential chlorinated contributions. This study, conducted in 2014, showed a considerable variation in electric conductivity (369-1361 μS/cm), reflecting the variation in salinity. In these volcanic terrains, the salinization of the aquifers can result from the waterrock interaction processes and from evapoconcentration related to deposition of the marine aerosol, typical of the arid climate, as noted by other authors (e.g. Carreira et al, 2010) .
Infiltration from irrigation water, which is often saline (Cruz-Fuente, 2008 ), may also be mentioned. The high concentrations of chloride obtained by Gonçalves et al (2015) (average of 181 mg/L, with maximum of 450 mg/L) can also result from fecal contribution, due to poor sanitation conditions. The region does not have waste water treatment and sewage flows into the soil and surface water. These explanations are reinforced by very high concentration of nitrates, reaching a maximum value of 214 mg/L, considerably above the quality standards established by Cape Verde law and by WHO (United Nations, 2010). The evaluation of the compliance of the 22 water points relatively to the Cape Verde legal framework is presented in Figure 9 . For example magnesium exceeds the water standard (50 mg/L) in about 55% of the analyzed sources while nitrite is responsible for the lack of quality in about 41% of the samples. On the other hand, the analyzed sources did not show metallic contamination. As a global perspective, only 36% of the water points analyzed in São Domingos fulfilled the quality standards. 
CONCLUSION
Water supply is a critical topic in developing countries, which should be managed taken in account social, economic and environmental issues. In conditions of water scarcity, water supply systems are not likely to satisfy rising future demands. Limited water supply is generally accompanied by low sanitation conditions, with sewage flowing into soil, surface water and groundwater reservoirs. This, in turn, enhances potential for pollution and degradation of freshwater sources.
The present study covered topics such as the proportion of population with access to safe water, types of water sources and models of supply as well as quality issues in one of the regions with lowest public supply coverage. By analyzing the global situation in Cape Verde, it was found that it varies strongly at national level and also between urban and rural scenarios. Despite the evolution of the public service over the last years, the percentage of coverage does not comply with the Millennium Development Goals (MDGs).
The present review revealed some problematic clusters in the Santiago Island, which is the most populous island, with 24% of the population without public coverage. Specifically, in the municipalities of São Domingos and São Salvador do Mundo a signifi--------------------------------------------------- 
SIFT DESK
cant part of the population stills dependent on precarious sources that do not always meet the legal quality standards (uncontrolled wells and springs). Moreover, inhabitants have to move a certain distance to get water, which most of the time is not monitored nor treated.
The limitations of the public water supply identified in Santiago Island could be extended to other developing countries in Africa. Insufficient capital for infrastructures is a strong limiting factor for expanding the coverage rates and to assure monitoring and control of the water quality. Moreover, water scarcity is an unavoidable reality in arid countries, which tends to aggravate with climate disruptions. Therefore, an effective and extensive public water supply system for large part of the population is one of the major challenges that developing countries are facing today. For that, financing investment, international cooperation, and well-guided water policies are critical for sustainable development of countries like Cape Verde. 
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